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Introduction 
 

Advances in molecular biology have identified mutations in specific genes, termed 
oncogenes, which play a role in the development of cancer.  One of the most common 
molecular abnormalities seen in breast cancer is overexpression of the oncogene known as 
HER2/neu (1, 2).  This gene encodes a protein, termed p185, which normally plays a vital, but 
tightly regulated, role in cell proliferation.  Overexpression of the HER2/neu oncogene in breast 
cancer cells leads to overproduction of the p185 protein, excessive stimulation of cell 
proliferation and uncontrolled cell growth.  Overexpression of HER2/neu in breast cancer 
appears to be associated with poor patient survival and with resistance to chemotherapy and 
hormonal therapy (1-9).   

We initially pioneered studies examining the effects of down-regulating the p185 protein 
in cancer cells using monoclonal antibodies (10-16).  We have shown that monoclonal 
antibodies specific for the p185 protein can neutralize p185 on the tumor cell surface, resulting 
in inhibition of cancer cell growth in vitro and in vivo.  Based on our initial studies of p185-
targeted antibody therapy in rodent model systems, monoclonal antibodies specific for the p185 
molecules overexpressed in human breast cancer have been developed (17).  One such 
antibody, Herceptin®, has been approved for the treatment of patients with breast cancer.  We 
have identified a distinct mechanism for down-regulating p185 expression in human breast 
cancer cells, using antisense oligodeoxynucleotides (ODNs) (18).  The studies performed with 
support from this award have characterized the effects of such antisense ODNs on human 
breast cancer cell proliferation and apoptotic cell death in vitro (19-21), and have examined 
synergistic anti-cancer effects resulting from the exposure of human breast cancer cells to 
antisense ODNs in combination with conventional chemotherapeutic agents (19).  
 
Body and Key Research Accomplishments 
 
See Manuscripts in Appendices 1-3. 
 
Reportable Outcomes 
 
Publications in Peer-Reviewed Journals 
 
1. Roh, H., Boswell, C., Hirose, C., Pippin, J. and Drebin, J.A. (1999) Synergistic anti-tumor 
effects of HER2/neu antisense oligodeoxynucleotides and conventional chemotherapeutic 
agents.  Surgery 126: 413-421. 

 
2. Roh, H., Pippin, J. and Drebin, J.A.  (2000) Down-regulation of HER2/neu expression 
induces apoptosis in human cancer cells that overexpress HER2/neu.  Cancer Research 60: 
650-655. 

 
3. Roh, H., Pippin, J.A., Green, D.W., Boswell, C.B., Hirose, C., Mokadam, N.A. and 
Drebin, J.A.  (2000) HER2/neu antisense targeting of human breast carcinoma.  Oncogene 19: 
6138-6143.  

 
Published Abstracts: 
 
1. Roh, H., Pippin, J. and Drebin, J.A., (1998) Down-regulation of HER2/neu expression by 

antisense oligonucleotides induces apoptosis in human breast cancer cells that overexpress 
HER2/neu.  Surgical Forum 49: 418-419. 
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2. Boswell, C.B., Pippin, J. and Drebin, J.A. (1998) Down-regulation of HER2/neu expression 
using combinations of antisense oligonucleotides and monoclonal antibodies results in 
enhanced antitumor effects.  Surgical Forum 49: 456-458. 

 
3. Roh, H., Pippin, J. and Drebin, J.A. (1998) HER2/neu-specific antisense 

oligodoxynucleotides induce apoptosis in human breast cancer cells that overexpress 
HER2/neu.  Breast Cancer Research and Treatment Vol. 50, p. 294. 

 
4. Hirose, C.B., Roh, H., Boswell, C.B., Pippin, J.A. and Drebin, J.A. (1999) Optimization of 

antisense oligonucleotides targeting HER2/neu expression.  Annual Meeting of the 
Association for Academic Surgery.  Journal of Surgical Research Vol. 86, p. 277. 

 
 
Conclusions 
 
 The studies performed with support from this award have examined effects of 
specifically down-regulating HER2/neu expression in human breast cancer cells.  These studies 
were among the first to demonstrate that specific down-regulation by a non-antibody 
mechanism could inhibit breast cancer cell growth, and were the first to demonstrate that down-
regulation of HER2/neu expression in overexpressing breast cancer cells could induce apoptotic 
cell death (20,21).  They also were the first to demonstrate the potential usefulness of 
HER2/neu antisense oligonucleotides for in vivo therapeutics in breast tumor xenograft model 
systems (19, 21), and to define potential cytotoxic synergy between antisense-mediated 
HER2/neu down-regulation and conventional chemotherapeutic agents.  Collectively these 
studies have added to the growing literature concerning mechanisms of HER2/neu-driven 
breast carcinogenesis and therapeutic targeting of HER2/neu in human breast cancer cells. 
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Appendix 1  
 
 

Roh, H., Boswell, C., Hirose, C., Pippin, J. and Drebin, J.A. (1999) 

Synergistic anti-tumor effects of HER2/neu antisense oligodeoxynucleotides and 

conventional chemotherapeutic agents.  Surgery 126: 413-421. 
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Appendix 2 
 

 
Roh, H., Pippin, J. and Drebin, J.A.  (2000) Down-regulation of HER2/neu 

expression induces apoptosis in human cancer cells that overexpress HER2/neu.  

Cancer Research 60: 650-655. 
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Appendix 3 
 

Roh, H., Pippin, J.A., Green, D.W., Boswell, C.B., Hirose, C., Mokadam, N.A. 

and Drebin, J.A.  (2000) HER2/neu antisense targeting of human breast 

carcinoma.  Oncogene 19: 6138-6143.  

 

 25



 

 26



 

 

 27



 

 

 28



 

 

 29



 

 30



 

 

 31


	COVER 9436.pdf
	TITLE: HER2/neu Antisense Therapeutics in Human Breast Cancer




